Determination of the photoprotective efficacy of a topical sunscreen against UVB-induced DNA damage in human epidermis.
The ability of a chemical sunscreen with a sun protection factor of ten to protect human skin in situ against UVB-induced DNA damage (cyclobutyl thymine dimers) was evaluated. Biopsies were taken from the left buttock of ten human volunteers prior to UVB (280-315 nm) exposure. Subsequently, a sunscreen (n = 6) or vehicle (n = 4) was applied to a delineated area on the right buttock. After a period of 30 min, the entire buttock area was irradiated in a UVB cabin with one minimal erythema dose. Immediately after irradiation, biopsy specimens were obtained from the UVB-exposed sunscreen- or vehicle-treated right buttock and from the non-treated UVB-exposed left buttock. Dimers were assayed in skin sections by immunofluorescence microscopy with a monoclonal antibody against the cyclobutyl thymine dimer. The dimer-specific fluorescence from the epidermal cell nuclei, identified by counterstaining with propidium iodide, was quantified through computer-mediated image processing and analysis in skin sections of one sunscreen-treated and one vehicle-treated volunteer. After a single dose of UVB, significant dimer-specific nuclear fluorescence was observed and measured in the non-treated biopsy specimens. No nuclear fluorescence was observed and very little could be measured in the non-UVB-exposed skin and in the sunscreen-treated UVB-exposed skin respectively, indicating that the sunscreen offered good protection against the induction of cyclobutyl thymine dimers by UVB. This visual scoring is in general semiquantitative, but quantification through computer-mediated image processing was performed in one case for sunscreen-treated skin and in one case for vehicle-treated skin. Both assessments resulted in similar conclusions.(ABSTRACT TRUNCATED AT 250 WORDS)